Balanites triflora is a wild plant species belonging to the family Balanitaceae and is commonly found around the central region of Myanmar. It seems to be native to Myanmar and, to date, no recording of this plant has been made in other parts of the world. The plant has a rough stem and is thorny. It is widely used to build fences on farms in the Myanmar countryside. In September 2011, characteristic disease symptoms of witches' broom of yellow and reduced size leaves were observed on naturally grown B. triflora plants in Myanmar, suggesting possible infection by a phytoplasma (See Fig. S1 available at IJSEM online).
Phytoplasmas are located in the sieve elements of the phloem tissue of diseased plants and their identification is based on comparisons of 16S rRNA gene sequences either by RFLP or by sequence analyses (Lee et al., 1998; Bertaccini and Duduk, 2009 ). More than 30 'Candidatus Phytoplasma' taxa have been proposed based on 16S rRNA gene phylogeny (Bertaccini and Duduk, 2009; Malembic-Maher et al., 2011; Zhao et al., 2010; Lee et al., 2011; Davis et al., 2012; Martini et al., 2012) . In this report, we describe a phytoplasmaassociated disease of B. triflora, a new host plant species in Myanmar. Evidence of an association of a phytoplasma with the witches' broom disease symptoms (BltWB) is presented based on PCR analysis of the 16S rRNA gene, including the 16S-23S spacer region (SR). Other molecular markers such as ribosomal protein (rp) and translocase protein (secY) gene sequences were investigated for further molecular characterization of the new phytoplasma. BltWB phytoplasma could be taxonomically differentiated from previously described 'Ca. Phytoplasma' taxa based on molecular, biological and geographical characteristics; therefore it is proposed to represent a novel taxon.
Three samples of leaf tissues were collected from naturally infected symptomatic B. triflora plants around Mahlaing, in Myanmar in 2011; leaf samples from symptomless plants were also collected. Total plant DNA from each sample was extracted following a previously described procedure (Namba et al., 1993) . The three DNA templates were used in the PCR by the primers SN910601/SN011119 which amplified nearly the full-length of the 16S rRNA gene including the SR (Jung et al., 2003 ). An approx. 1.8 kb DNA fragment of the phytoplasma 16S rRNA gene was obtained from the three symptomatic samples examined while no product was obtained from samples from asymptomatic plants (data not shown). The PCR results indicated that the witches' broom disease of the B. triflora plants was associated with a phytoplasma named as Balanites triflora witches' broom (BltWB) phytoplasma.
The three PCR products of BltWB phytoplasmas were sequenced using seven primers (Jung et al., 2003) . The 16S rRNA gene sequences, including the SR, of the BltWB phytoplasmas were 1801 bp long and identical to each other. One of these sequences was deposited in GenBank with the accession no. AB689678. The 16S rRNA gene sequence of BltWB (1529 bp) had 98.0 %, 98.0 % and 98.2 % similarity with those of 'Ca. P. ulmi' (GenBank accession no. AY197642), 'Ca. P. rubi' (AY197642) and 'Ca. P. ziziphi' (AY072722), respectively (GENETYX-WIN, version 3.2). In addition, sequence analysis of the rp and secY genes amplified with primers rp(V)F1A/rp(V)R1A and FD9f/FD9r (Daire et al., 1997; Lee et al., 2004) of the BltWB phytoplasma showed that they shared ,95.3 % and ,90 % similarity with those of previously described phytoplasmas. The rp and secY gene sequences were deposited in GenBank (AB689679 and AB689680).
Virtual RFLP analyses were generated to compare the 16S rRNA gene sequences of 'Ca. P. ziziphi', 'Ca. P. ulmi', 'Ca. P. vitis' [according to Rule 28b of the Bacteriological Code, this is an incidental citation and does not constitute prior citation (Lapage et al., 1992) ] and 'Ca. P. ulmi' with those of BltWB phytoplasma. Based on restriction maps of the 16S rRNA gene obtained employing restriction enzymes HaeIII, HhaI, MseI, TaqI and Tsp509I, the BltWB phytoplasma was clearly distinct (Fig. 1) . The diverse patterns of BltWB phytoplasma were also obtained in actual RFLP analyses while compared to those of 'Ca. P. ulmi', 'Ca. P. ziziphi' and 'Ca. P. trifolii'; the phytoplasmas closely related to BltWB phytoplasma.
For phylogenetic analysis, nearly full-length 16S rRNA gene sequences from 31 published members of 'Ca. Phytoplasma' and BltWB phytoplasma were aligned using the CLUSTAL W. A phylogenetic tree was constructed by the neighbourjoining method, and Acholeplasma laidlawii was used as an outgroup. Bootstrapping was performed 1,000 times for estimation of stability and support for the clades. The phylogenetic analysis indicated that the BltWB phytoplasma, 'Ca. P. ziziphi', 'Ca. P. ulmi', 'Ca. Phytoplasma vitis' and 'Ca. P. rubi' shared a common ancestor (Fig. 2a) . The BltWB phytoplasma formed a new, well-supported branch representing a distinct lineage. The results of phylogenetic and RFLP analyses (Fig. S2 ) supported the hypothesis that the BltWB phytoplasma represents a novel taxon. Additionally, phylogenetic analyses based on rp and secY gene sequences also showed that the BltWB phytoplasma can be clearly distinguished from other 'Ca. Phytoplasma' taxa ( Fig. 2b  and 2c ).
According to the convention proposed by Murray & Schleifer (1994) for prokaryotes that can be only incompletely described, phytoplasmas have been described as 'Candidatus' within the genus-level provisional taxon 'Candidatus Phytoplasma' (IRPCM Phytoplasma/Spiroplasma Working Team-Phytoplasma Taxonomy Group, 2004) . The primary rule to describe 'Candidatus Phytoplasma' taxa is to have 16S rRNA gene sequence similarity levels below 97.5 % with already described taxa. However, as various phytoplasma taxonomic groups display higher 16S rRNA gene sequence similarity, it has been established that in such cases the candidate could be represented by an ecologically separated population characterized by different plant host range, different insect vector and evidence of further molecular diversity. Such criteria have been already used to describe 'Ca. P. ulmi', 'Ca. P. mali', 'Ca. P. pyri', 'Ca. P. prunorum', and 'Ca. P. rubi' (Lee et al., 2004; Seemüller & Schneider, 2004; Malembic-Maher et al., 2011) .
In Asia, 'Ca. P. ziziphi' is the agent of jujube witches' broom and cherry lethal yellows (Jung et al., 2003; Lee et al., 2004) . The BltWB phytoplasma is a new phytoplasma that is the closest to 'Ca. P. ziziphi' found in Asia so far and its plant host habitat seems to be restricted to Myanmar. The BltWB phytoplasma shares ,97.5 % sequence similarity with all other known phytoplasmas and shows 98.2 %, 95.3 % and 90.0 % similarity with the 16S rRNA, rp and secY gene sequences, respectively, of 'Ca. P. ziziphi'. The phylogenetic analyses based on 16S rRNA genes indicated that the BltWB phytoplasma represents a distinct lineage. Due to its different biological niche and its 16S rRNA, rp and secY gene differentiation, it is proposed that the B. triflora witches' broom phytoplasma be designed as a novel, distinct candidate taxon: 'Candidatus Phytoplasma balanitae' according to the following description: 
